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STATE OF (,ONNEC,TICOT
-4Tel ila.4no or, tiove.47 IoN
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Jids report describes the results of our,iecond statew*
aisessolent of,MathomatIcal knowledge, -skills and attitudes..
Conducted as part of the on-going Connecticut Assessment, of
Educational Progress (CAEP), the. 1979-80 mathematics assess.
ment.ppevides important achlevement9nformatIon an the academic
proficiency of students in the, area of mathematics.

'.... 1 . 1

to
..

The Connecticut Assessment of Educational ProgrossAnnually
tests a sample of Connecticut students In grades 4, 8 and 11
in one or more subject areas. Approximately 7,500 students -
2,500 at. each'grade level . were randomly seleCted-Oom 282 I-4;

Connecticut Publn Schools fn 115 school districts td' participate
in th mathematics tasSessment. At the same -time, over 15,000..
Stude tsArosi..33 Sthool.districts and the 17 vocational-technical
schools arsolObl,unteered to participateln this assessment for
their own purpose.

The CAEP assessment Is designed to provide results by size of
community, sex and regions'within the State. Where possible,
National Assessment of Educational Prbgress.(NAEP) items'were

o
used to provide comparisons with acjievement levels of students
in the nation andin the Northeast Region. .Ftfrther, results on
repeated items from the first Connecticut mathematic4 assessment
in 197G -77 pro ide an important review.of,student progress over,.
time.

.

^ 0

Although the report reveals continuing and serious problems With
certain mathematics skills, significant improvement can be noted
in others. Overall, longitudinal comparison's are encouraging in
.grade 4 where 5mall but decided improvement ,as occurred. Moreover,
when examinedrin relatidn to the results on.Tbhnecticut's Ninth
Grade'Proficiency Test, the assessmentconfirms a need for continued
improvement, and'clearly identifies spqcific areas of strengths and
weaknesses. '

The results and recommeffations contained in this repdrt assist the
statewide local school districts in planning for curriculum improve-
ment. At the state level, these results will be used to monitor`
our progress'toward meeting the. State Board Objectives for Public .

Education and to'develop,,programS of technical assistance to1ocal
school districts. I

O.%

1

mathematics was sponsored by the Connecticut State Decartmen of
The 1979-80 Cohnecticut Assessment of Educational Progress in'

Education, conducted by the Mathematic5 Education Center O.: V
the University of Connecticut, and made possible by the time
and effort of students, teachers and administrators throughout
the state.. -The cooperation of all participants is greatly
appreciated,

MRS:ks

c rely,

rk R. Shedd
ssioner of Education

Box 2219 Hadord, Connecticut 06115

An Equal Opportunity EMplOter
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PAST 1; THt CAtio MATHf TiCS PH 'WM

tio, eget Purg99

INIROOUL110N

(0111104AROt A4444414011t or tA4C4t101141 Pr0911144 (CALP) 10 M4th0114 1C4,
1919-00, was the *owed a***144mont of methomatical knowledge, skills;
and attitude* conduted 44 earl of Contwticut'4 continuing CUP preoram.
rho previouo 104014,40410 444444Ment W44 4widliCt00 in 1910-7/ 00th
mathematic* 444044140144 Involved *ample* drawn from Connecticut's puOlit
4C110014 of 9-year-o144 In grade 4, 13-yeer-olds in ()redo ft and 17.ypar
olds in grade 11. the cAtil program, including the 19/9-80 mathematits
as40**mont, hos been mpdoled after the National Assessment of Lducational
Prove** (NAtP).

The 19/9-80 mathematic* assessment was-conducted by the Mathematics
tducation Canter and the Uuruau of Lducetionel Research, School of
Education of the University of Connecticut (UCunn) under contract to
the Connecticut State Department of tducation (CS01), A Stalywide
Mathematic.* Advhory Committee (SI4AC) consisting ot Connycticut tide
cators worked with UConn and CSOL throughout the project.

The goals of the 9/9-80 mathematics assessment were;

(1) to determine the performance in mathenatics of
Connecticut public school students from the
state as a whole, from various regions of the
state, and from various community sizes;

(2) to compare the 1979-80 performance with the
1976-17 performance;

(3) to compare the 1979-80 performance of Connecticut
students with that of stUidents in the Northeast
and in the nation;

(4) to provide performance data useful in making
curriculum and instruction decisions at both
the state and local levels;

,(5) to encourage local school districts to adopt
. objective-referenced assessment instruments

and procedures for evaluation and planning.

The Statewide MathemIllcs Advisory Committee, in conjunction with CSDE
and UConn, designed t ee objective-referenced tests, one for each age/
grade level in-the assessment. Test items were selected to measure the
various objectives developed by SMAC. Wherever appropriate, items from
the 1976-77 CAEP test and items from NAEP materials were included. In

addition, SMAC developed student questionnaires to be administered with
the tests.

0

J



the 14409-80 ft .a4401001,* in *44111un .0 004 In the atatawi4# 44000c
0f0040 00600 10 whiO 10441 tIlatric4a oic
400 41,4400* 10 4040 A, 0, goilior 11 to4te4 Wa n the intltroeient4
40064064 tor the statewide ;ample. dyer 10,000 otociont4 from 41
144240 *C11041 dtiOtrICta and 0 W0c4fInnal-tch,hnitielt 44.44441; pavii
tAnat04 In the tocel OPtion phaad of the 4440eament

'he 19/e LALP MaCherrwtit 4 A44e1,,,,

Ihe present e* eaamonI (hereafter referred to 4% "tAtP :") 1444 tio Gip
modelled after the I'1 /b-// LAU' mathematic% prouram ("LALP 1") A
number of CAtP-I Items wore Inducted on the (AfP-2 evteS,Ment In%trn
manta In order to provide data fur lonlittudingi tompar1Son%. %uol
compariwn% are» presented in P4 r1 11 of LIU% report

the NAIT Mathematics A%%0 ment

lhe CALI' mathematics assessment was dextuned 4% an adaptation or 014
model used at the national level by NW. the rirt NW mathematic%
project ("NALP-1") w4%, conducted In I9/243, and 4 second ("NALP-r)
In 19//-70.

NALP has conducted both mathematic% 4440% meant% with %aMpiets tonshiting
of 9-year-o1d%, 13 - year -olds, and 1!-year-olds from (Kress the United
states participating. 1he samples were selected In WO 4 way that the
results of the assessments could be generalized to the national popu-
lations of the participating age groups. Thirteen-year-olds were
assessed by NALP toward the beginning of the,sillhool year; 9- year -olds
at about mid-year; and l/-year-olds toward the end of the school year.
NALP reported results for various groups within the national population
Including groups defined by sex, geographic region of the country, and
the size of the community in which a school is located.

A number of NAEP-2 items were included on the CALP-2 instruments in
order to provide data for comparison of the performance of Connecticut
students with that of students in the Northedst and in the nation.
Such comparisons are presented in Part II of this report.

4



SIMPLE SELECTION

A sample ofoConnecticut students atreach of the three age/grade levels
was tested. The CAEP program for'I979-80 included assessments in mathe-
matics and in science. In an effort to minimize interruptions caused
by Atletsment procedures to local 'school programs, it was agreed among
CSDE, UConntmind National _EValqation Systems (contractor for the science
assessment) at National Evaluation Systems would draw the samples for

-_both assestments in such a manner as to assure that any given school
would ndt be selected for "-both samples : The sampling procedure and'all

dents, schools, and sch of distrtcts participating in the statewide 1
subsequent procedures to protect the anonymity of-all\stu-

sample.- 1

I

At each age/grade level, students were randomly selected for the sample-
/in the basis of their school's location in Connecticut and the size of
the town in which their school, is located. Each geographic region and
each size of community category was represented in a particular age/
grade sample proportionately to its' representation in the state popu-
lation of that age/grade group.

,,The map below shows the division of the state into regions based on the
six Connecticut Regional Educational Services Centers. Each region is
identified in the key,belOw the map.

3179

.Location of office

Region 1: Regional Educational Services Concepts (through) Unified
Effort (RESCUE)

Region 2: Cooperative Educational Services (CES)
Region 3: Capital Region Educational Council (CREC)
Region 4: Area Cooperative Educational Services (ACES)
Region 5: Project LEARN (LEARN)
Region 6: Northeast Area Regional Educational Services (NARES)



The sizes, of community for Connecticut were defined as follows:

1 - Big Cities.
2 - Fringe Cities.

3 - Medium Cities.

Towns of more than 100,000 population
Towns whose borders are contigious with

Big Cities and whose populations
exceed 10,000

Towns of more-than 25,000 population
which'are not Big Cities or Fringe,
Cities'

4 SMarler Cities. All other towns

The number of students-who participated in the statewide.assessment was:.

2505 nine-year-olds in grade 4
2575 thirteen-year-olds in grade 8
2440 seventeen-year-olds in grade 11

The number of schools represented in the sample was:

115 schools at the 4th grade level
93 schools at the 8th grade level
74 schools at the 11th grade level (including 8 vocational-

tech6ical schools)

The total number of school districts represented in the sample was 115.

THE ASSESSMENT INSTRUMENTS

The Statewide Mathematics Advisory Committee first developed goal areas
and objectives for each age/grade level and then three objective-
referenced tests based on these goals and objectives. The objectives
represent those mathematical concepts and skills judged to be of highest
priority for each grade level. No attempt was made to include all.con-
cepts and skills typically included in the experiences of students at
each grade level. Goal areas, objectives, and test item numbers for
each of.the three age/grade levels are presented in Tables 1-3.

Items were selected to provide for various comparisons. First priority
was given to items from the CAEP-1 (1976-77) test. In addition some
NAEP-2 (1977-78) items were selected by SMAC. In cases where appro-
priate items were not available from either CAEP-1 or NAEP-2, new items
were prepared by UConn for SMAC's approval. Some items were designated
to be administered to more than one age group. At least three items
were used for each age 9 objective and at least four items were used
for each age 13 and each age 17 objective.

12



Sources of mathematics items were as follows:

Age 9/Grade 4

CAEP-1 36
NAEP-2 11

CAEP-2 ("new" items) 13

Total mathematics items 60

(8 of the CAEP-1 items were originally NAEP-1- items.)

Age 13/Grade 8

CAEP-1. 34
NAEP-2 17

CAEP-2 ("new" items) . 19

Total mathematics items 70

(10 of the CAEP-1 items were originally NAEP-1 items.)

Age 17/Grade 11

CAEP-1 41

NAEP-2 13
CAEP-2 ("new" items) 15

Total mathematics items 69

(11 of the CAEP-1 items were originally NAEP-1 items.)

Field tests were conducted for each assessment instrument to gather
item data and to test the appropriateness of the administrative pro-
cess. Several hundred students at each grade level participated in
the field tests. The field tests were administered under the same
conditions as those planned for the statewide assessment. The field
tests confirmed the judgement of SMAC as to the reliability of the
selected items and the soundness of the administrative procedures.

J.

Questionnaires were developed for the three age/grade levels in order
to provide data on the attitudes of various groups of students toward
mathematics and to identify characterist* s of students which might-
Prove useful in local and/or statewide olicy decisions. In order to
provide for comparisons, some CAEP-1 i ms were selected for the
CAEP -2 questionnaire and some MEP- ems were modified slightly and
included. Results of the student questionnaires and comparative data
are provided later in this report.



Sources of questionnaire items were as follows:

Age 9/Grade 4

CAEP-1 3
NAEP-2
CAEP -2 ("new" items)

Total questionnaire items 10

Age 13/Grade 8

CAEP-1 3
NAEP-2 7

CAEP-2 ("new" items) 4

Total questionnaire items 14

Age 17/Grade 11

4
,NAEP-2 7.

CAEP-2 ( "news' items) 7

Total questionnaire items 18

,
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TABLE 1 1
.

CAEP GOAL AREAS, OBJECTIVES, AND ITEM NUMBERS.
FOR 9 -YEAR -OLDS, MATHEMATICS, 1979-80

GOAL AREA.

OBJECTIVE

.

1. Math Concepts
1:1.TM-student demonstrates an'understanding

of "place values for'Whole numbers:. ,

1.2 The student demonstrates anmidertanding
of orderilis of-whOlenumbers.

I

1.3 The student demunstrates-an.understanding
of fractional riotay*:

2. Computation-
-. 2.1'The student deMonstrates the ability

to add whole numbers.
2.2 The student demonstrates the ability

to subtract whole 'numbers'.
2.3 The student demonstrates the ability

whole numbers with dhe digit, multipliers.

TEST/ITEM NUMBER

1::

30,36, 42,"46, 53

19 32, 38; 56

26,, 29', 39A.55'

1,5) 8, 16,11

2 4, 7, 12, 16

to multiply 3,' 9, 13, 17

2.4 The student demonstrates the abilitpto
divide whole numbers with one digit divisors.

3. Measurement
3.1 The student demonstrates the'ability \to

convert U.S. currency to equivalent units.
3.2 The student demonstrates the ability to

identify and compute time.
-3.3.The student demonstrates a working knowledge

of linear units OCU.S. and metric measure.

4. Tables and Graphs
4.1 The student demonstrates the ability to

interpret data from tables and graphs:

5. Application/Problems
5.1 The student demonstrates the ability to'

solve word problems.

6. Geometry
6.1 The student demonstrates the ability to

identify and name plane geometric figures.
I .

1.5

6, 14, 15, 18

34, 7, 50, 57

33 '401±47, 54.

35, 41, 43, 49,
51, 58

44, 45, 48,60

S..

21, 22, 23, 24,
25, 26, 27, 28

31, 52, 59



TABLE 2"

CAEP GOAL AREAS,'68JECTIVES,'AND ITEM NUMBERS
FOR 13-YEAR-OLDS, MATHEMATICS,-1979-80

GOAL AREA

OBJECTIVE

'1. Math Concepts
1.1 The student demonstrates an understanding of

numbers in fraction, decimal and percent form:
1.2 The student demonstrates the,ability to ,-

- order decimals, fraetio9isi-and whole numbers.

2. COMputation y

2.1 The student demonstrates the ability to
add and subtract Whole numbers.,

2,2 The stud6nt.demOnstrates the ability to
multiply,and divide whole numbers.

2.3 The student-demonstrates the dbitit,i to
add,and subtractsJec* ls. _ ''.i..:2:4:-The student demonstra S the ability to -

multiply and 4ivide,d imals.. ?
. 2.5 The student demonstrates the ability.tb

add and sUbtract fractions and mixed numbers.
-2.6 The student demonstrates the ability to .

multiply and diVidefractions and mixed,nUmbers.
2.7 The student demonstrates theability to

use percent. '.

3. Measurement
3.1 The student demonstrates the ability to

find area and perimeter.
3.2 The student demonstrates the ability to

'convert a U.S. unit ofIgeasure...to an
equivalent unit of measure.

3.3 The student demonstrates knowledge' of
metric units emeasure.

blis and Graphs,
.1 The student demonstrates the abiliAy to

interpret data from tables and gt'aphs.

5. Applications/Problems
.1 The student demonstrates the ability to

solve word,problems.,

Geometry
6.1 The student demonstrates knowledge of

basic, geometric concepts.

1.6

TEST ITEM NUMBER

21' 32, 48,4 55

51, 56; 57; 62

1,7, 8, 11.

2; 3,19, 40,
23, 24
12, 13, 15, 34

4, 16; 17,,22,

5, 6, 9, 26

14, 18, 29, 30,
31

10, 25, 27, 45'

47, 49; 68

33, 50, 52, 67

- 46; 58, 59
63, 65

54, 60, 66, 70

35, 36, 37, 38,
39,-, 40, 41, 42,
43, 44

53, 61, 64, 69

21_



TABLE 3

CAEP GOAL AREAS, OBJECTIVES, AND ITEM NUMBERS'
FOR 17-YEAR-OLDS, MATHEMATICS, 1979-80

GOAL AREA

OBJECTIVE

1. Math Concepts
1.1 The student demonstrates an understanding of

numbers in fraction, decimal and percent form.
1.2 The student demonstrates the ability to

order decimals, fractions.-

2.Computation

,TEST ITEM NUMBER

2.1 The student demonstratesythe ability to
add and subtract whole numbers. .

2.2 The student dethonstrates the ability to
multiply and dtvide whole numbers. `- /

2.3 The student demonstrates the ability t
-add and subtractdecimals.

2:4.The student.demonstrates the.. ability to --

multiply,iind,divide decimals.-
2.5,The student demonstrates the ability to

add_and subtract-6actions,and mixed numbers.
,%2.6 The student demonstratesthe ability to 14, 18, 19, 31

-multiplyand divide_fractions and mixed numbers.,
2.7 The student demonstrates the ability to , 10,-23, 28, '44

use percent.

24,, 32, 46, 48

45, 56, 58, 66

1, 7, 8, 11

2, 3, 20, 21,
24 27
12, 13, 15, 26

-4; 16, 17, 30

5,'6, 9, 29

3. Measurement
3.1 The student demonstrates the ability to

find area, perimeter,,and volume.
3.2 The student demonstrates the ability to

convert a U.S. unit of measure to an
equivalent unit of measure.

3.3 The student demonstrates knowledge of
metric units,of measure.

4. Tables and Graphs
4.1 The student demonstrates the ability to

interpret data from tables and graphs.
A

5. Appllications/Problems
5.1 The student demonstrates the ability to

solve word problems.'

6. Geometry
6.1 The student demonstrates knowledge of
`.basic geometric concepts.

49, 52, 55, 61

25, 50, 54, 65

47, 57, 60, 62
68

51,53, 64, 69

34, 35, 36, 37,
38, 39, 40, 41,
42, 43

33, 59 63, 67
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ADMINISTRATION OF THE INSTRUMENTS
.

,

The calendar for the CAEP-2 aisessmentt aiwas essenti4ly the same as
' .

that used by both MEP and CAEP -l; testing was conducted during
October-November for 13-year-Otis in grade 8, during February-March
for 9-year-olds in grade 4, and during,April-May for.17-year-olds
in grade 11. Testihg sessions. were,limited to sixty minutes for
the full assessment instrument and were conducted at, times mutually
agreed upon by local school,. 3etsonnel and UConprepesentatives.
The instruments were administered by test administrators trained
by UConn.

.

.

School districts participating in. the Local Option had opportunities
to have local personnel ,trained in testing procedures at workshops_
conducted by UConn persOnnel.

ANALYSIS OF RESULTS,

A

Part II of this report provides the:following:

(1) results by total test,, goal area, and objective
(2) achievement comparisons among. various groups of

Connecticut students
. (3) comOrisons of,Connecticut with the Nation,and

.the Northeast 4

(4) compatisoni across CAEP-2 age groups
(5) comparisons between CAEP-2 and CAEP -.l
(6) results and comparisons of the student questionnaire

Results for each individual mathematics item by age/grade level, sex,
region, size of community, and, where applicable, CAEP-1 or NAEP-2 are
presented in the appendix. For.more detailed descriptions of procedures
and results, the reader may consult theiTechnical Report of the 1979-80

, Mathematics Assessment prepared for theralWRITEut State Board of
Education, Bureau of Research, Planning and Evaluation.

1

INTERPRETATION OF RESULTS:

Results for individual, mathematics items are reported as the percentage
of students in the statewide sample who answered the items correctly.
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Results for categories such as objectives, goajareas, and total test
are,reported as the average of the percentages correct of the indivi-
dual'items included in the categories. All percentages have been
rounded to the nearest whole number, in order to simpltfy the reading
of various tables, charts, and discussions, and to reflect the degree
of precision which is probably most appropriate.

The results frave.been obtained. from a statewide probability sample at'
each age/grade level. As such, they may be considered as good esti-
mates of the results which would have been obtained from the corres-
ponding population (e.g., all Connecticut public school 13-year-olds
in grade 8). It is highly probable that the population results would
not be more than two percentage points higher or lower than the sample ,
results reported herein.

Many of the results are presented in formats which make it convenient
to compare performances between and among various groups. It should
be noted, however, thathree different assessment instruments were'
used in obtaining the results, one for each-age/gloadevlevel. Hence,
it would be -invalid to compare differences betweerLage/grade group
in categories such as objectives, goal areas, or total test. However,
individual item comparis9ns,between. age/grade groups'may be made Where :.

items we're common to.toth tests. 6-

,

Sma 1 differendes tween groups.are probably not educationally sig=
nt,' Hence, he discussion of-results in Tart highlight

Only,,differences larger than two percentage points. "Statistically
'significant differences" are technical in nature and could be subject
to misinterpretation in the context of this summary; such differences
are noted in the Technical Report only.



PART SUMMARY, OF _RESULTS

CONNECTICUT CAEP-2 RESULTS

Introduction

Tables 1=3 presented earlier in this report list the math tic4goal
areas and objectives which the CAEP-2 instruments were de ed tb
measure. Results by goal area and objective for each of the '/grade
levels are described in this section. Results by individual rteare-,
given in an appendix.

Each CAEP mathematics goal area or objective was measured by a set of
items matched to that goal area or objective. An individual item re-
sult is the percentage-of students who answered the item correctly.;
FOgure shows the average-percentage for all items on the test and,
for each goal-area, _the average perceritageof items matched to the
goal-area which were answered'correctry by the 9 -, 13-, and 17-year-
olds respectively. For example, in Figure 1, the 9-year-olds show an
average percentage of 74 for the Math Concepts goal area. This means
that the average percentage of items answered correctly by 9-year-olds
in the state sample in the Math Concepts goal area was 74%. Figures
2-4 provide achievement results by objective.

The reader is reminded that different assessment instruments were used
for the different age levels. Hence, comparisons across age levels
would not be valid.

Results for 9-Year-Olds/Grade 4

The total 'test average for 9- year -olds 'vas 77%. Performance on goal
areas ranged from a high of 86% on geometry to a low of 63% on tables
and graphs.

Achievement by 9-year-olds was 80% or above on seven of the thirteen
objectives, with the highest being 87% on Objective 3.1, Money. Per-
formance on the four objectives concerned with whole number computations
ranged from 80% to 84%. The lowest performance was 63% on Objectife 4.1,
Tables and Graphs.

20
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Results for 13-Year-Olds/Grade 8

The total test average for 13-year-olds was 70%. The range Of goal
area performance was from 75% for both computation and geometry to 61%
for mathematics concepts.

Achievement by 13-year-olds on fifteen objectives ranged from 92% on
Objective 2.1, Whole Number_Addition and Subtraction to 53% on two
objectives, Objective 1.2, Ordering. and Objective 2.7, Percent. Their
performance was above 80% on two objectives in addition to Objective
2.1: 88% on Objective 2.2, Whole NumbeF Multiplication and Division,
and 84% on Objective 2.3, Decimal Addition and Subtraction.

Results for 17-Year-Olds/Grade 11

The total test average for 17-year-olds was 75%. Goal area performance
ranged from 82% for tables and graphs to 60% for geometry..

Performance by 17-year-olds on fifteen objectives ranged from a high of
14% on Objective 2.1, Whole, Number Addition and Subtraction to a low of
0% on Objective 2.7, Percent, and Objective 6.1, Geometric Concepts.

Also at the high end was Objective 2.3, Decimal Addition and Subtrac-
tion (91%).

0
Ao



9 -Year-Olds

TOTAL TEST

Math Concepts

Computation

Measurement

Tables and Graphs

Applications/Problems

Geometry
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FIGURE 1

Achievement on Goal Areas by Age Group

13-Year-Olds

TOTAL TEST
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Computation

Measurement
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Applications/Problems

Geometry

17-Year-Olds

TOTAL TEST
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Measurement
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Applications/Problems

Geometry
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TOTAL TEST

1.1 Place Value

1.2 Ordering-

FIGURE 2

Achievement on Objectives: 9- Year' -Olds
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1.3 Fractional Notation

2.1 Whole Numbers (+)

2.2 Whole Numbers (-)

2.3 Whole Numbers (x)

2.4 Whole Numbers (i.)
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3.3 Linear Measure
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6.1 Geometry

77

* "1: 1 74

.
66

79

:*"

83

80

84

82

87

fi*K0:::::::::::wq:::::::>::::::*:::..:::::
..K.K.:.:.:::::::::%%.:.:......*:.:::::.:.:.::::::::::::::::::::::::12;:::::+*:>::::::::::::::::::::: 75:.....;.;.;.;.;.;.;;.;:e..........x.x.x.x.x.x.:+xx*:$::::::::::::::::::::::::::::::

63

68

81

86

1 1 f 1 1

20 40 60 80 100

AVERAGE PERCENTAGE OF ITEMS ANSWERED CORRECTLY



-16-

FIGURE 3

Achievement on Objectives: 13-Year-Olds

TOTAL TEST
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1.2 Ordering
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2.7 Percent
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3.2 U.S. Unit Conversion

3.3 Metric Units

4,1 Tables and Graphs

5.1 Word Problems

6.1 Geometric Concepts
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TABLE 8

Achievement on Total Test by Reporting Groups

Questionnaire Items

Average Percentage of Iiems
Answered Correctly on Total,Test

9-Year-Olds 13-Year-Olds 17-Year-Olds

ALL STUDENTS
Male
Female

MATH MORE FOR BOYS THAN GIRLS
Yes'
No
Undecided

IMPORTANT TO KNOW MATH TO GET

77
76
77

68
78
76

70
71

69

65
71

68

75
78
72

72
74
69

GOOD JOB NA*
Yes 70 73
No 64 69
Undecided -72 71

a

MATH USEFUL SOLVING PROBLEMS
IN EVERYDAY LIFE NA

Yes 71 74
No 59 66
Undecided 68 70

MATH IS BORING
Yes 77 67 66_

No 78 70 77
Sometimes 77 70 72

MATH UPSETS ME
Yes 69 60 63
No 78 71 77
Sometimes 74 69 70

MATH MORE FOR GIRLS THAN BOYS
Yes 71 59 65
No 78 71 74
Undecided 77 68, 69

*NA = Not Applicable. (The item was not used with this age group.)
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TABLE 8 (continued)

Questionnaire Items

Average Percentage of Items
Answered Correctly on Total Test

9-Year-01ds 13-Year-Olds 17-Year-Olds

HOW OFTEN USED HAND CALCULATOR
Often 73
Never 475

(,!

. Sometimes 79

YOU OR FAMILY OWN HAND
CALCULATOR

Yes 78
No 69
I don't know 68

I USUALLY UNDERSTAND MATH
Yes f 78
No 64
Undecided (Age 9 only) 70

TAKE MATH ONLY BECAUSE I HAVE TO NA

Yes
No

HOW HARD ARE MATH COURSES
Easier than most
About same as most
Harder than most

NA

HOURS PER DAY OF TV
Less than 1 75
Between 1 and 2 79
Between 2 and 3 79
Between 3 and 4 79
More than 4 73

HOW MUCH DO YOU LIKE MATH
Very much 77
Somewhat 78
Not at all 70

71

65
71

71

59
57

'70

61

66
72

72

69
69

73
74
70
68
63

71

70
65

76
65
72

73
62
65

75

63

66
76

80
72
69

77

74 \

71

69
59-

82
72

64
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FIGURE 4

Achievement on Objectives: 17-Ye4r -Olds
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ACHIEVEMENT COMPARISONS AMONG VARIOUS GROUPS
OF CONNECTICUT STUDENTS

Region

Figure 5 presents results for the 9-, 13-, and 17-year-olds by regiori.
For each age group, the average for all students is given, folloWed by
the average for all students except those in Big Cities. The region
averages were calculated with Big Cities omitted from their regions.
Big Citiei were not included in the region data since data from pre-
vious Connecticut assessments have indicated that the scores of Big
City students tend to differ from others in the regions.

t- At the 9-year-old level, the average for all students on the total test
was 77%, while the average for all students minus those in Big Cities
was 79%; The regions differed very little in achievement on the total
test.

The average for all 13-year-old students on the total test was 70%; the
average for all minus the. Big City students. was 73%. The highest per-
formance by 13-year-olds was 76% in Region 2, with Regions 3.and 5 very
close to that figure at 74% each At the low end of the range were.
Region 6 at 67% and Region .4 at 70 %.' Performance in Region 1 was 72%.

For al1.17-year-olds, the total test average was 75%; the 'average for
all minus Big City students was 77%. 'Regional performance by 17-year-
olds ranged from 82% for Region 2 to 7p.for Region 4.

Size of Community

The reader is reminded of the definitions of the various sizes of com-
munity used for the CAEP assessments: .

1 - Big Cities. Towns of more than 100,000 population
2 , Fringe Cities. 'Towns whoselborders are contiguous with

Big Cities and whose populations exceed 10,000
3 - Medium Cities. Towns of more than 25,000 population
4 - Smaller Cities. All other towns

The-9-, 13-, and 17-year-old achievement results by size of community
were\similar to each other in that Fringe Cities, Medium Cities, and
Smaller Cities all had averages within a few percentage points of their
respective state averages while Big Cities has averages which were 13
to 15 percentage points below their respective state averages.

0



FIGURE 5

Achievement on Total Test by Re
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FIGURE

Achievement on Total Test by Size of Community
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COMPARISONS OF CONNECTICUT WITH THE NATION: AND THE NORTHEAST

Introduction

In this section, the achievement results Obtained for Connecticut stu-
dents are compared with results obtained by the National Assessment of
Educational Progress in Mathematics, 1977-78 (NAEP-2). The NAEP-2
results represent students in the nation'and in NAEP's Northeast region
which includes the following states, Connecticut,,,pelaware, Maine,
Maryland, Massachuset4, New Hampshire, New Jersey, New York, Ppnnsyl-
vania, Rhode Island, Vermont, and Washington, D.C.

For detailed information on NAEP, the reader is referred to National
Assessment of Educational, Progress, Education Commission of the States,-
Suite 700,1860 Lincoln Street, Denver, Colorado 80295. NAEP Report
No. 09-MA-01, "Changes in Mathematical Achievement, 1973-78" states
the following on Page 1:

What happened to mathematics achievement during
that time? When all items were considered together,
9- year -olds' performance declined very slightly; the
decline for t3-year-olds was slightly larger and the
decline for 17-year-olds was appreciable.

The same NAEP report presents an analysis of results by a panel of per-
sons concerned with mathematics education. The panel stated that re-
sults ft:or whole number computation were satisfactory, that performance
was high, and that declines were offset by gains during the period of
comparisons'. The panel was concerned with the low overall performance
on problem-solving and with the decline in this area from 1973 to 1978.
On Page 25 of the report, the following is stated:

A number of factors were seen as contributing
to these declines. As noted previously, the empha-
sis on'"back-to-the-basics" has often resulted in
a narrowing of the curriculum, with more attention
focused on computational skills and knowledge of
facts and definitions and less time spent on prob-
lem-solving. As Wilson stated, "Children are given
very little opportunity to get into problem-solving
activities." Carl concurred: "Back-to-the-basics
has stripped youngsters of the chance to practice
problem-solving skids."

..... .....



-22-

, .

\0

The mathemat s items common to thit NAEP-2 and the CAEP-2 tests were
exactly the s orOoth tests. However, there was a difference in
how the items were bdministered; timed ehdiotapes to accompany the
tests were used by NAEP but not by CAEP.; The effects of this dif-
ference, if any, would be difficult, to identify. However, it seems
reasonable to assume, that. the audiotapes provided an advantage on
some items for NAEP students who are pootvreaders as compared to
their Connecticurcounterparts.

Figures 7-9 displey the results for 9-, 13-, and 17-year-olds res-
pectively for.Connecticut, the Nation, and the Northeast. Both
CAEP-2 and'NAEP-2 results are for 9-year-olds in grade 4, 13-year-
olds in grade 8, nd 17-year-olds in grade 11.

fl

There were 41 mathematics items common to the CAEP-2 and the NAEP-2
tests for 9-year-olds ;. The averages for all common items were 72%
for Connecticut, Oa d. the Nation, and 62% for the Northeast.

In all goallareat, Connecticut students performed at a higher level
than both the nati nal and the Northeast students. The largest dif-
ferences tween Connecticut results and national. results were 21 per-
centage p nts in M themattcs Concepts and 20 per,ventage points in
Computat on. Conn ticut students were higher tnan.their Northeast
counterparts by 1 ventage points in the Goal,Area of Computation
and by 14 percent; ee points in Mathematical Concepts. Connecticut
results were onl lightly higher than those for the Northeast in the
remaining goal areas.

1

Results for i3-Year-Olds/Grade 8

Seventeen items were shared by the CAEP-2 and the,NAEP-2mathematics
tests for 13-year-olds. The averages for these shared items were 65%
for Connecticut, 63% for the Nation, and 66% for'the Northeast.

Connecticut students performed at about the same level as the national
students and as the Northeast students in four of the six CAEP goal
areas. For the two remaining goal areas, Connecticut students were
slightly higher in the Measurement area and lower by 9 percentage points
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than the national students And lower by 14 percentage points than the
Northeast students in the Tables and Graphs area. It should be noted
that in each of these two,goa1 areas, the results are based on only
one item.

Results for 17-1 ar-Olds rade 11

There were 13 items shared by CAEP-2 'and NAEP-2. The average for these
shared items was 72% for Connecticut, 69% for the Nation, and 70% for
the Northeast.

On seven Computation items, Connecticut students averaged.74% compared
to 68% and 69% for the nation and the Northeast region respectively.
In Geometry, Connecticut, at 60%, was 8 and 7 percentage points higher
than the nation and the Northeast respectively. For the Goal Area of
Applications /Problems, the performances were essentially the same.
For Mathematical Concepts, Connecticut students performed 4 percentage
points below those in the nation and 7 percentage points below those
in the Northeast. The Connecticut, nation, and Northeast comparison
was 75%, 80%, and 81% respectively in the Goal Area of Tables and
Graphs.
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FIGURE 7
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kleven Item* were she red by 1- and 13-yeer-olds, eight which were
shared by all three 4 e groups. The most extensive item sharing was 4
by 13- and 17-year-01 s with 36sitlems common to both in addition to
the eight elready mentioned. Table 4 presents a comparison of
achievement across ago groups on shared items grouped by goal areas.

The Whole Number Objectives with the Goal Area of Computation were
the only objectives with enough shared items (4) for a reasonable
comparison across all three age levels. On two addition items and
one subtraction item, all three age groups performed at a high level
with 13- and 17-year-old percentages In the 90's and 9-year-old per-
centages ranging from 80 to 93. On one subtraction item involving
"borrowing" in two places, the difference was more pronounced with
9-, 13-, and 17-yeor-old results being 60%, 88% and 0, respectively.

In other goal areas, 9-year-olds had 16 items shared with on or
both of the other age groups. For these items, the 9-year-ol s
scored from 6 to 38 percentage points lower than 13-year-old, with
the largest differences indicated for an item asking about a

"fractional part" of a rectangle and an item involving the/reiding
of a table matching shoe sizes with sock sizes.

Forty-four items were shared by 13- and 17-year-olds across all goal
areas. The results for 26 of these items differed by 10 percentage
points or less, with the results for 17-year-olds usually a bit higher
than those for 13-year-olds. The differences for four remaining items
in the Goal Area of Mathematical Concepts ranged from 18 to 28 percen-
tage points with the results for 17-year-olds consistently the higher.

Six of the r maining items were in the Goal Area of Computation and

((c.

dealt with ecimals, fractions, or percent. The range of differences
for these si -items was from 11 to 23 percentage points in favor of
the 17-year-olds. Three remaining items in the Goal Area of Measure-
ment and one in the area of reading Tables and Graphs showed differ-
ences in results ranging from 12 to 23 percentage points with the
results for 17-year-olds higher-in all cases. For the Goal Area of
Applications/Problems, the size of the differences in results between
the two age groups on the four remaining items ranged from 16 to 27
percentage points in favor of the 17-year-olds.
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20 21
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1 1 1

2 2

3 = 3'
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1.2 11 11

20 20
9 23

4 4

5 5

6 6
9 9
10 10
12 12
13 13
14 14

15 15
16 16

17 17

18 18
25 23

10 34 26

40AL AAtA
end

Description of Item

MATHEMATICAL CONCEPTS
Whit frictional pert of
rectangle shaded?
1/5 is equal tO whit la
0.009 equals what fraction?
Which number is greatest?
(Whole numbers)

Order frictions, I/4,
3/8

Whilek fraction is least?
Which number Is greatest?
(Decimals)

40,

Mt

Percentage ie

Scoring Correct

COMPUTATION (Whole Numbers)
826r+ 786
609 x 73
714 7

1054- 865
43 + 71 + 75 + 92
36 - 19 =
671 k agg,
48 x 4441

COMPUTATION (Decimals, Fractions
.Percent)

425-x 0.33
2 3/8 + 3 7/8 =
5/6 - 1/3 =
1/2.+ 1/3 a
0 is what % of 60?

7.54 + 1.52 =
If 23.8 subtracted from 62.
2/3 x 3/4 =
$10.00 - 1.98 =
1.29 x 0.06
1.96 t 0.04 =
4 1/2 x 3=
What is 4% of ,75?

$3.06 + 10.00 + 9..14.+ 5.10 =

90
44
/2

02

24

54

53

52
/5

12

93 96 96

94 93
80 76

60 88 92
81 92 94
go 94 94

75 83
77 94 I,

88 94

64 77

51 65
52 68
43 61

84 92
74 85
78 86
91 93
71 81

67 77

68' 77

23 46'
55 87 93
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TABLE 4 (cilatinued)

,

AGE IN YEARS
9 13 17

..

1 GpAL AREA
and

Description of Item

9
AGE IN YEARS

13 17

Item Number Percentage of Students
Scoring Correctly

MEASUREMENT
47 55 Perimeter of given 10 by 6

rectangle 56 66

49 49 Area of given eby 2 rectangle 51 72
33 25 1 1/2 lbs. = ounces 50 73

50 50 30 in. = Te-et inches 78 88
52 54 8 quarts = gallons 67 79

67 65 140 min. = ----hrs. min. 79 87

46 47 Best measurer gasoline tank
(liter) 79 89

58 57 Eight kilograms equal how many
grams? 39 45

51 59 60 Best measure between two cities
(kilometer) \ . 49 69 74

63 62 Smallest unit?' Imilligram) 67 77 i

65 68 357 centimeters equal how many
meters? . 49 53

TABLES and GRAPHS
48 54 53 Read size table for socks 47 83 91

66 64 Read unemployment graph 71 84

APPLICATIONS/PROBLEMS
36 35 To job at 7:45 a.m., returned

home 10 hrs. later at what time? 72 88
38 39 What is 6% sales tax on $200

TV set? 60 83
39 40 Mr. J. fenced his 10 by 6 feet

rectangular garden. How much
fencing used? 44 62

41 42 J. received 120 votes, M.
received 80. What % of total
did J. receive? 34 61

26 44 43 Cost of 3 items from given menu 88 94 95

NOTE: There were no shared items for the goal area of Geometry.

9
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COMPARISONS BETWEEN CAEP-2 AND CAEP-1

Introduction

A major objective of the 1979-80 CAEP mathematics program (CAEP-2) was
to provide data which could be compared to data obtained in the 1976-77
CAEP mathematics program (CAEP-1). With this objective in mind, the
Statewide Mathematics Advisory Committeggave high priority to the se-
lection of items from the CAEP-1 assessment instrument for the CAEP-2
test. In addition, testing conditions and all other aspects of the
CAEP-2 program were modeled on the CAEP-1 program as closely as pos-
sible.

Figures 10-12 display the average percentage of items common to CAEP-1
and CAEP-2 answered correctly by. the 9-, 13-, and 17-year-lTds res-
pectively.

Results for 9-Year-Olds

There were 36 mathematics items common to CAEP-1 and CAEP-2 at the
9-year-old level; this represented 60% of the 60 CAEP-2 items. The
averages for all common items combined were 79% for CAEP-2 and 76%
for CAEP-1.

The performance by CAEP-2 9-year-olds was essentially the same as
their CAEP-1 counterparts for three of the six goal areas: Mathe-
matical Concepts, Measurement, and Tables and Graphs. For the Goal
Area of Computation, the CAEP-2 results were higher by six percentage
points with an average of 81% compared to 75%. The CAEP-2 results
were also higher in the Goal Area of Applications/Problems with an
average of 66% compared to 59% for CAEP-1. The CAEP-2 Goal Area of
Geometry was not assessed on the CAEP-1 test.

Results for 13-Year-Olds

The 34 items common to CAEP-1 and CAEP-2 at the 13-year-old level
amounted to 49% of the 70 CAEP-2 mathematics items. The average for
all common items combined were 74% for CAEP-2 and 75% for CAEP-1.

40
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The same six goal areas for 13-year-olds-were*assessed in CAEP-1 and
CAEP-2. Of these, the Goal Area of Computation with 18 common items
had essentially the same level of results in each CAEP assessment.
Two of the remaining goal areas, Applications/Problems (68% and 71%)
and Geometry (91% and 94%) were very close in results with the dif-
ference of three percentage points in each case favoring CAEP-1.
The results for each of the three remaining goal areas differed by
5 percentage points with the CAEP-1 results higher in each case as
follows: Mathematical Concepts, 47% and 52%, Measurement, 66% and

'71%, and Tables and Graphs, 83% and 88%.

Results for 17-Year-Olds

There were 41 mathematics items shared by CAEP -1 and CAEP-2 which rep-
resented 59%'of the 69 CAEP-2 items. The averages for all common
items combined were both 77% for CAEP-2 and CAEP -l.

The results were essentially the same for CAEP-1 and CAEP-2 in five of
the six goal areas. In the remaining Goal Area of Tables and Graphs,
the results differed by only three percentage points on the one shared
item and both performances were quite high at 91% and 94% for CAEP-2,
and CAEP-1 respectively.

41
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FIGURE 10

.Performances by 9-Year-Olds on Items
Common to CAEP-2 and CAEP-1 by Goal Area

TOTAL COMMON . CAEP -2
ITEMS (36)1,,

CAEP -1

GOAL AREA

MATH CONCEPTS CAEP-2
(10 items)

COMPUTATION
(9 items)

CAEP-1

CAEP-2

CAEP-1

MEASUREMENT CAEP-2
(11 items)

CAEP-1

TABLES and CAEP-2
GRAPHS

(2 items) CAEP-1

APPLICATIONS/ CAEP-2
PROBLEMS

(4 items) CAEP-1

IMEEMEREEREEMEM 74
1 73::::.:::::::::::::::'

aggMagggggggagaggad 81
j 75

66

i 59

81

83

86

86

1 1- I
I i

0 20 40 60 80 .100
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TOTAL COMMON
ITEMS (34)

GOAL AREA

MATHCONCEPTS
(3 items)

COMPUTATION
(18 items)

MEASUREMENT
(7 items)
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FIGURE 11

Performances by 13-Year-Olds on Items
Common to CAEP-2 and CAEP-1 by Goal Area

CAEP-2

CAEP,1

CAEP-2

CAEP-1

CAEP-2

CAEP-1

c+M"..a;..:WN.

52

cAEp_l 71
-'

TABLE and GRAPHS CAEP-2
(1 item)

CAEP-1

APPLICATIONS/ CAEP-2''

PROBLEMS
(4 items) CAEP-1

GEOMETRY
(1 item)

CAEP-2

CAEP-1

f

81

80

0 ga 40 60 80 100

AVERAGE PERCENTAGE OF ITEMS ANSWERED CORRECTLY
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TOTAL COMMON
ITEMS (41)

GOAL AREA

MATH CONCETPS
(6 items)

FIGURE 12

Performances by 17-Year-Ulds on Items n.

Common to CAEP-2 and CAE?-1 by Goal Area

CAEP-2

CAEP-1

CAEP-2
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(18 items)

MEASUREMENT
(8 items)
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STUDENT QUESTIONNAIRE RESULTS AND COMPARISONS

Responses to Questionnaire Items

The response of 9-, 13-, and 17-year-olds to questionnaire items are
given in Tables 5, 6, and 7 respectively as percentages selecting
various choices. Results for questionnaire items shared with CAEP-1
or with NAEP-2 are included where applicable.

Two questionnaire items at each age level asked students if they felt
that mathematics was (1) "more-for boys than girls" and (2) "more 'for
girls than boys." Across age levels, very few of either sex said

"yes" to either item. The range across age levels for males who said
"yes" to (1) was 8% to 12%; for females it was 2% to 4%. For (2), the
range for males who said "yes" was 4% to 6%; for females it was 1%
(17-year-olds) to 10% (9-year-olds). The same items were used by
NAEP with similar results for the national sample.

The use of hand calculators' was investigated by both CAEP-2 and NAEP-2.
The Connecticut 9-year-olds who reported that they had "never" used a
hand calculator constituted 27% of their age group; 'for 13-year-olds,
the figure was lower at 20% and still lower for 17-year-olds at 8%.
The NAEP-2 results for the "never" response were 23%, 30%, and 21% for
9-, 13-, and 17-year-olds respectively.

All students were asked, "Do you or does your family own a hand cal-
culator?" The Connecticut responses to this question were "yes" by
85% of 9-year-oldss 87% of 13-year-olds, and 93% of 17-year-olds. At
the national level, the responses were a bit lower at 76%, 79%, and
86% for 9-, 13-, and 17-year-olds respectively.

All students were asked to estimate the number of hours per day that
they watched television. Those who reported more than four hours per
day of TV watching constituted 28% of the 9-year-olds in the CAEP-2
sample and 41% of those in the CAEP-1 sample. There was also a decline
in the percentage of 13-year-olds reporting more than four hours of TV
watching from 25% for CAEP 1 to 16% for CAEP-2. The percentage of
17-year-olds who reported tching TV for more than four hours per day,
was low for CAEP-1 at 11% a d went even lower for CAEP-2 at 6%. As

with CAEP-1, the overall pattern for CAEP-2 indicated that television
ytching tends to decline as student age increases.
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All students were asked, "How much do you like math?" The pattern of
responses was essentially the same for both CAEP-2 and CAEP-1. At the
9-year-old level, approximately 50% said, "Very much", while approxi-
mately 10% said "Not at all." For 13-year-olds, "Very much" Was the
choice by approximately 30% and "Not at all" the choice by approxi-
mately 10%. For 17-year-olds, the "Very much" choice was made by
about 20% and the "Not at all" choice by about 20% with the remainder
selecting "Somewhat." The overall pattern in both CAEP-2 andCAEP-1
shows that the amount that students say theytlike math declines as age
increases.

4



TABLE 5

Responses,of 9-Year-Oldt to Questionnaire Items
Reported in Percentages

Questionnaire Items All

. Sex CAEP -1 NAEP -Z

1977-15M F 1976-77

MATH MORE FOR BOYS THAN GIRLS

Yes 8 12 4 16
No 65 56 13 66

Undecided 21 32 23 19
.

I USUALLY UNDERSTAND MATH

Yes 84 86 82 39*

No 5 4 5 4

Undecided 11 10 13 57

MATH IS BORING

Yes 5 10 12 7 17
No 51 50 51 52

Sometimes 40 37 42 31

MATH UPSETS ME

Yes 4 5 3
No 69 69 70

Sometimes 27 26 127

MATH MORE FOR GIRLS THAN BOYS

Yes . 8 6 10 13*
No 66 66 66 66
Undecided 26 28 24 21

HOW OFTEN USED HAND CALCULATOR

Often 14 15 12 31

Never 27 27 27 23

Sometimes 59 58 60 41

NAEP-2 response categories used d;fferent words, but meanings

were essentially the same as the CAEP category words.

Questionnaire Its All

Sex CAEP-1

1976-77

NADI.

1977.M F

YOU OR FAMILY OWN HAND
CALCULATOR

Yes 85 86 83 76
Nu 11 10 11 . 20
I don't know 4 3 5 4'

HOURS PER DAY OF TV

Less than-1 9 7 10 6
Between 1 and 2 23 19 27 14

Between 2 and 3 21 19 22 19

Between 3 and 4 19 20 18 20
More than 4 28 34 23 41

HOW MUCH DO YOU LIKE MATH

Very much 51 52 49 51

Somewhat 42 40 44. 39
Not at all 7 8 6 10

HOW USEFUL IS MATH COMPARED
TO OTHER SUBJECTS

Very useful 61 60 62 66
Somewhat useful 32 32 33 . 29
Not very useful 6 8 5 5

eo



TABLE 6

Responses of 13-Year-Olds to Questionnaire Items
Reported in Percentages

Sex CAEP-1 MEP -2.

Questionnaire Items All F 1976-77 1977-76 Questionnaire Items All

YOU OR FAMILY OWN 11,011)MATH MORE FOR BOYS THAN GIRLS
CALCULATOR

Yes 5 8 2 2*
Yes 87No 69 62 75 92 No 12

Undecidbd 26 30 23 5 I don't know 2

I USUALLY UNDERSTAND MATHIMPORTANT TO KNOW MATH TO GET
GOOD JOB .

Yes 94.

No 6Yes 96 96 96
No 1 2 1

Undecided 3 '2 3
TAKE MATH ONLY BECAUSE
I HAVE TO

MATH USEFUL SOLVING PROBLEMS
Yes 32

IN EVERYDAY LIFE
No 68

Yes 85 87 84 79*
No 5 5 5 12 HOW HARD ARE MATH COURSESUndecided 10 8 11 9

Easier than most' 24

About same as most 58MATH 15 BORING
Harder than most 18

Yes 12 13 10

. No
Sometimes

39

49
43

44

36

54
HOURS PER DAY OF TV

MATH UPSETS ME r Less than 1
Between 1 and.2

8

25
Between 2 and 3 29Yes 4 5 4
Between 1 and 4 22No 62 65 58.
More than 4 16Sometimes 34 30 38 ,

HOW MUCH DO YOU LIKE MATH
MATH MORE FOR GIRLS THAN BOYS

Very much 29
Yes 3 4 2 5* Somewhat 63
No 72 68 75 85 Not at all 8
Undecided 25 28 23 10

HOW USEFUL IS MATH COMPARED
HOW OFTEN USED HAND CALCULATOR TO OTHER SUBJECTS

Often
Never
Sometimes

11

20

69

12
21

67

11

19

71

23** Very useful
30 Somewhat useful
47 Not very useful

55

41

4

Sex CA(10-1 MAEP-2,;

M, F 11976-77 1977-70

86 87
12 12

2 2

79
19

1

93 94 79*
7 6 10

decid 11)

31 33 29*
69 67 58

(UndeclJ 13)

26 22

55 61

19 17

8 8 6

25 24 17 '

28 29 25
21 23 27

17 16 25

30 28
62 64
8 8

58

38
4

52
45
3

29

58
13

52
44
4

1EP-2 response categories have been combined: "Agree" and "Strongly agree" to "Yes "; "Disagree" and "Strongly Disagree"
"No".

IAEP -2 response categories have been combined: "Almost daily" and "A few times a week" to "Often"; "Less than once a
reek" and "Once a month" to "Sometimes".



TABLE 7

Responses of 17-Year-Olds to Questionnaire Items
Reported in Percentages

Questionnaire Items All

Sex CAEP4

1976.77

HAEP-2

1977-78M f

MATH MORE FOR BOYS THAN GIRLS

Yes 7 11 3 2**
No 70 60 80 91
Undecided 23 28 17 7

IMPORTANT TO KNOW MATH TO GET
GOOD JOB

- Yes 92 94 90
No 4 3 4
Undecided 4 3 6

I WOULD LIKE TO WORK AT JOB
USING MATH

Yes 34, 40 28
No 33 29 38
Undecided 33 31 35

MATH USEFUL SOLVING PROBLEMS
IN EVERYOAY,LIFE

Yes
No .

79
8

81
8

77
9

77*

Undecided 13 1 12 15' 10

MATH IS BORING

Yes 21 21 20
Mo 35 38 32
Sometimes 45 41 49

1TH UPSETS ME

Yes 10 9 11
No 53 58 47
Sometimes 38 33 42

ail MORE FOR GIRLS THAN BOYS
t -
er

Yes 2 4''
No 76 70 -,414r, ar
Undecided 21 26 17 8

U OFTEN USED HARD CALCULATOR

Often 27 28 27 33
Never 8 9 8 21
Sometimes 64 64 65 41 .

U OR FAMILY OWN NANO
iLILLATOR

Yes 93 94 91 86
No 6 5 8 13
I don't know 1 1 1 I

USUALLY UHDERSTAND MATH
iy

'Yes 83 07 80 67*
No 16 13 20 20

Undecid d 14)

OK MATH ONLY BECAUSE I HAD TO

Yes 34 31 36 I 26*
No 66 69 63 63

( Undecided 111

-1-
, - , .

Aleitionnalte Items
,

All

Sex' CAE .1

1976-77

NAEP-2

1972-76

*DBMS PER DAY OF TV
,

.

Less than 1 23 24 23 22

Between 1 and 2 :34 35 33 30

Between-2 and 3 24 24- 24 23

Between 3 and 4 13 12 14 15

More then 4 44 6 5 6 11

HOW MUCH DO YOU LIKE MATH

Very much 20 21 18 21

Somewhat 63 64 61 56

Not at all 17 15 20 23

HOW USEFUL IS MATH COMPARED TO
OTHER SUBJECTS

Very useful 43 50 37 35

Somewhat useful 50 45 55 56

Not very useful 7 6 8 9

OF GRADES 9, 10, II. HOW MANY
YEARS OF MATH

None 0.3 0.2 0.4 0.3
1 year 2 2 3 7

2 years 18 14 23 24

3 years 79 84 73 69

HOW HARD ARE MATH COURSES

Easier than most courses 17 20 15
About the same as most 47 46 48
Harder than most 35 35 36

WHICH STATEMENT BEST DESCRIBES
YOUR FEELINGS

Math Is my favorite 5 6 4

Math is one of my favorites 39 42 36
Math Is potsne of my

favoritesr 40 38 42
Math is my least favorite 16 15 18

HOURS PER WEEK EMPLOYED OUTSIDE
OF SCHOOL

None 29 25 33

1 to 5 10 8 12

6 to 10 10 11 10

11 to 15 12 11 13

16 to 20 17 17 18
21 to 25 11 14 9

More than 25 9 14 4

NALP-2 response categories have been combined.



Achievement on Total Test by Questionnaire Response Groups

Table 8 presents the achievement averages on the total test for
various reporting groups at each age level.

Males and females scored essentially the same on the total test at the
9- and 13-year-old levels. Male 17-year-olds performed higher than
females by six percentage points at 78% and 72% respectively.

Two items asked students if they felt that mathematics was more for
one sex than the other. At each age level, those who said "yes" tended
to score lower on the total test than did those who said "no" or were
undecided.

The profiles were similar for three attitude items; the first asked
students if they felt that math is boring, the second asked if they
felt it upsets them, and the third asked how much they like math. The
9- and 13-year-olds wlio indicated a negative attitude tended to score
from one to eleven percentage points below other students, while at
the 17-year-old level, students who answered negatively scored from
eleven to eighteen percentage points lower on the total test than
other students.

The results for an item asking how often the student had used a hand
calculator showed only small differences in total ochievement among
responses; with 13- and 17-year-olds who responded "never" scoring
slightly Mower than other students. At each age level, students who
said that their family did not own a calculator tended to score
approximately 10 percentage points lower than other students.

On a question concerning how many hours per day students watched tele-
vision, those who reported watching less than two hours scored from 6
to 18 percentage points higher than those who reported watching more
than four hours, with the smallest difference recorded for 9-year-olds
and the largest for 17-year-olds.

Several questions were asked of 17-year-olds only. One such question
concerned the number of years the student had studied math in grades
9, 10, or 11. Students reporting 3 years of math averaged 76% on
achievement. Those with only one year of math averaged 57% on achieve-
ment. Another question asked how many hours per week students were
employed outside of school. There was essentially no relationship
between hours of employment and total test score, with all categories
achieving at about the 73% level.
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TABLE 8 (continued)

Questionnaire Items

Average Percentage of Items
Answered Correctly on Total Test

9-Year-Olds 13-Year-Olds 17-Year-Olds

HOW USEFUL IS MATH COMPARED
TO OTHER SUBJECTS
Very useful 78
Somewhat,useful 77
Not very useful 67

I WOULD LIKE TO WORK AT JOB
USING MATH
Yes
No
Undecided

)F GRADES 9, 10, 11, HOW
MANY YEARS OF MATH
None
1 ye r
2 ye rs
3 years

MUCH STATEMENT BEST DESCRIBES
YOUR FEELINGS
Math is my favorite
Math is one of my favorite
Math is not one of my favorite
Math is my least favorite

TOURS PER WEEK EMPLOYED OUTSIDE
)F SCHOOL
None
1 to 5
6 to 10
11 to 15
16 to 20
21 to 25
More than 25

NA

NA

NA

NA

71

70
65

NA

NA

NA

NA

78
69
64

79
65

74

57
57

62 444

76

78
78
70

64

'71

74

75
74

74

72
72



PART III: INTERPRETATIONS AND RECOMMENDATIONS

INTRODUCTION

Discussion

The Statewide Mathematics Advisory Committee (SMAC) has collaborated
with, personnel of the Connecticut State Department of Education and
members of the Mathematics EduCation Center, School of Education,
The UniArsity of Connecticut in interpreting the results of the
assessment. The interpretations of results and the recommendations
for mathematics education in Connecticut are presented in this sec-
tion of the report.

In designing the mathematics tests and in considering the'findings,
SMAC recognized that tnere are certain limitations in any effort to
assess achievementin mathematics. There are many more worthy goals
and objectives than can reasonably be assessed by a paper and pencil
test in a limited period of time. Hence, SMAC selected for assess-
ment those mathematics objectives which the members considered to be
of high priority. Also, for each objective there are unlimited possi-
bilities for combinations of items which could be selected to assess
the objective, ranging from very easy to extremely difficult. Items
were selected which, in the professional opinion of Committee members,
represented reasonable achievement expectations for a particular grade
level.

The reader is reminded that the tests were different for each age/grade
level even though the goal areas and some of the objectives have the
same names.

In general, the task force was happy to see an increase in the perfor-
mance of 9-year-olds in 'the CAEP-2 statewide sample as compared to the
CAEP-1 sample. However, there was continued concern over the perfor-
mance of 13-year-olds which showed a small decrease from CAEP-1* to
CAEP-2. Seventeen-year-olds performed at about the same level on both
assessments. Overall, the results indicated,the need to continue to
strengthen the mathematics program in Connecticut

I
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General Recommendations

(1) Care should be exercised to maintain a balanced emphasis between
"basic" computation and the other areas of the mathematics cur-

riculum.

(2) The role of calculators in mathematics education should be sub-- -
jected to research studies.

(3) The amount of time in minutes per week assigned to the teaching
of mathematics in grades K-8 should be increased.

GOAL AREA 1: MATHEMATICAL CONCEPTS

Discussion

Both 9-year-olds and 17-year-olds performed at about the same level for
this goal area as their average performances for all goal areas.
However, of all goal areas for 13-year-olds, this one showed the lowest
score at 61%. Two items on the test for 13-year-olds were chiefly res-
ponsible for the relatively low average score in this goal area. Only
24% of 13-year-olds correctly identified a fraction falling between 1/4
and 3/8 (Item #56).and only 44% correctly gave the percent equivalent
to the fraction 1/5 (Item #32).

These performances represent a drop from the level of performance of
13-year-olds in CAEP-1 who scored 32% and 55% respectively on the same
two items., CAEP-2 17-year-olds on the same items scored somewhat higher
at 52% and 62% respectively. On a new item which asked which of four
fractions is least, 13-year-olds scored 54% (Item #57), and 17-year-olds
scored 75% (ITW758).

Thirteen-year-olds scored 53% on an item asking which of four decimals
represents the greatest number (Item #62), and on the same item, 17-year-
olds scored 72% (Item #66).

On shared items in Goal Area 1, the average level of performance for

CAEP-2 had remained about the same as the CAEP-1 performances for 9-
and 17-year-olds, and had decreased slightly at the 13-year-old level.

53
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Recommendations

(1) At all grade levels, there should be increased emphasis ov
understanding relationships between fractions and decimals.
Of particular practical importance in4the age ofthe.tal-
culator,is the technique of converting from fraction nota-
'tion to/ decimal notation.

(2) The emphasis on ordering and place value in the early grades:
should continue, and increased emphasis should be given to
ordering of fractions and decimals in later grades. The
recommendation from CAEP-1 for more emphasis on the concepts
of "less than" and "more than" is reinforced.

.

(3) Recommendations from CAEP-1 concerning fractional concepts
are reiterated. in grades one through four there should be .,
em

11

asis on the meaning of fractions. Students in the third
d fourth grades should be matching equivalent fractions

and models of equivalent fractions should be used as aids in
grades three through eight.

.4
(4) There should be emphasis given to the concept of percent, with

particular attention to the relationship between percents and
proportions in grades 7 and 8.

(5) The mathematics curriculum at all grade levels should:- include
increased opportunities, for students to experience mathematical
concepts and to develop a stronger intuitive sense of number.

4.
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GOAL1AREA 2; COMPUTATION

At each age level, the average score for the Computation goal area was
among the highest for all goal areas., Nine-year-olds bad an overall
average of 82%; on items shared with CAEP-1, the performance level for
CAEP-2 at 81% was higher than the CAEP-1 level of 75%. The 13-year-
olds'soverall average on computation was 75%, and the'overall average
for 17-year-olds was 80%. Both 13- and 17-year-olds matched the
CAEP-1 performance levels' on shared items.

The performances of CAEP-2 9-year-olds on three items represented
sizeable gains as compared to CAEP-1 performances on the same items.
On an item involving subtraction of whole numbers (Item #7), the
CAEP-2 performance was at the 60% level as compared to 51% for CAEP-1.
An item requiring the addition of four dollar-and-cents figures
(Item #10) resulted in a score of 55% for CAEP-2 and 48% for CAEP-1.
For a whole number multiplication item (Item #13), the results were
77% for CAEP-2 and 68% for CAEP-1.

In order 6 get some base-line data on an objective concerning the /

ability of 9-year-olds to divide whole numbers with one digit divisors,
four such'items were included on the CAEP-2 tests ( #'s 6, 14, 15, 18).
The'CAEP-1 test did not include such items. The range of scores for
these items was 77% to 89%.

Both 13- and 17- year -olds. achieved well on whole number items. How-
ever,there is still some room for improvement in computation items
where zero is involved. For the item, 671 x 402, the achievement level
for 13-year-olds was 75%:and for 17--year-olds it was 83%. While these
performances were a bit better than the corresponding NAEP-2 national
performances' on the same item (72% and 79%) it is reasonable to expect
higher scores by Connecticut students. The CAEP-1 item, 714 t 7, was
repeated on the CAEP-2 test for both 13- and 17-year-olds and results
were slightly higher than those for CAEP-1. For 13-year-olds, the
CAEP-2, CAEP -.l scores were 80%, 74%; for 17-year-olds the scores were
76%, 77%. Once again, the incorrect choice, 12, was fairly common and
seemed to highlight the impbrtance of estimating the reasonableness of
an answer. Another division item which required a zero in the answer
was the NAEP-2 item, 3052 t 28, used at the 17-year-old level where
72% of Connecticut students answered it correctly. This was a res-
pectable level for an item as difficult as this, particularly'when-
compared to the NAEP-2 national results of 52% answering correctly.
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'The CAEP-2 results for both 13- and 17-year-olds in adding. and sub-
tracting decimals were essentially the same as the CAEP-1 results.

'Both 13- and 17-year-olds performed'reasondbly well on multiplication
and division of decimals. However, just as with,CAEP.1, there was
evidence of difficulties with decimal placement. The lowest perfor-
mance was by 13-year-olds on a decimal-by-decimal division item
(#17, 67%), an item type not used on CAEP-1. On the same item,
17-year-olds were higher with 77% answering correctly.

For the objective dealing with addition and subtraction of fractions
and mixed numbers. (Objective #2.5), at both the\13- and 17-year-old
levels there were three items shared by CAEP-1 and CAEP-2; the results
were relWvely low compared to other computation items and essentially
the same both times. The averages of the three items for 13-year-olds
were 64% for CAEP-2 and 66% for CAEP-1. The averages of the three items.
for 17-year-olds were 68% for CAEP-2 and 69% for CAEP-1. On items com-
mon to both age levels, 17-year-olds scored from 13 to l percentage
points higher than 13-year-olds, an encouraging result.' Just as' with
CAEP -1, the CAEP-2 difficulty appears to be mainly with finding lowest
common denominators.

The CAE0=2 results for both 13- and 17-year-olds (71% average for,both
age groups) for multiplication and division of fractions and mixed num-
bers were essentially the same as the CAEP-1 results (73% for 13-year-
olds and 68% for 17-year-olds) on shared items. For CAEP-2, two divi-
sion items were included at the 13-year-old level (CAEP-1 did not test
13-year-olds on division with fractions); the results were somewhat
low at 55% and 59%.

A new objective on the ability to use percent (Objective 2.7) was
included on the CAEP-2 tests at both the 13- and 17-year-old levels.
The results were somewthat low on two NAEP-2 items used with both age
levels. On the item, "30 is what percent of 60", 43% of 13-year-olds
and 61% of 17-year-olds answered correctly. Each age level performed
only as well as the corresponding NAEP-2 national sample. A very low
performance was shown on the item, what is 4%,of 75? Only 23% of
13-year-olds and 46% of 17-year-olds answered correctly. The improve-
ment from the younger to the older level should be noted. The per-
formances by Connecticut students were almost twice as high as their
respective NAEP-2 national counterparts.

Overall, the CAEP-1/CAEP-2 comparison indicated that Connecticut stu-
dents generally have shown some small improvements in computation
skills and have not lost ground in other areas of the curriculum.



Recommendations

(1) More emphasis should be given to whole number computations where
zlro is involved in either the problem or in the answer.

(2) Extra consideration should be given to the correct placement of
the decimal point in multiplication and division problems.

Emphasis at all grade levels should be given to estimating
answers and to considering the reasonableness of solutions.

This is of particular importance as the use of calculators
becomes more commonplace.

(4) Beginning in grade seven and continuing in higher grade levels,
more emphasis should be given to computations involving the use

of percent.

(3)

Discussion
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GOAL AREA 3.: MEASUREMENT
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The peOichnence,:pf 134e&r,olds was quite variable on items dealing
wlth lepasurtMent: .They,Wid reasonably well on the perimeter of a

4 triangle (7,9 %' level) and somewhat less well on the perimeter of a
rec4ng10:(,a6%,level)

The greatett variability in the performance of 13-year-olds came in
Objective 3:3 (metric). While 79% correctly identified the liter as
Piebest onit.fer the measure 'of a gasoline tank and 69% correctly
deilttfied,:the kilometer as the best unit for the distance between

cttfes,,,eilly 19% were correct in converting eight kilograMt to grams
and only'49%mere correct in converting 357 centimeters to meters.
Sevente00,year-olds performed only slightly higher on these last
two ttems,(45% and 53% respectivelY).

"The CAE0.4 tests for 13- year -olds and 17-year-olds included the same
',three pAEP-1 items on converting U.S. units of measure to equivalent
units Of'measure. On an item requiringlhe conversion of 1 1/2 pounds

-4to'bunces, the CAEP-2 performance by 13-year-olds at'50% was 8 per-
.,centage points lower than the CAEP-1 performance. On the'same item,
the 17-year-olds scored 73% on CAEP-2 and 74% on CAEP-T. An item

-requiring the conversion of 30 inches into feet and inches resulted
in a difference of 8 percentage points between CAEP-2 and CAEP-1 at
the 13-year-old level, with the CAEP-2 score of 78% the lower of
the two. The performances. of 17-year-olds on the item was high for,

both CAEP-2 and CAEP-..1, with CAEP-2 again the lower at 88% to .92%.
Or an item requiring the conversion of 8 quarts into gallons, the
results for 13-year-olds were lower on CAEP-2 than on CAEP-1 by 9
percentage points, 67% to 76%. The results for 17-year-olds were
better, but still favored CAEP-1, 79% to 84 %.' The differences
seem to be evidence that there has been some deemphasis in recent
ears on work with U.S. units of measure in anticipation of
ncreased importance of metric units.

I
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R cokiendations

'" (1) More attention should be given to perimeter and area problems,
beginning in fourth grade.

2) Work with U.S. units of measure should continue (particularly
in the upper grade levels) until it is obvious that the con-
version to metric units has become widespread in everyday
applications.

(3) At all levels, multiplying and dividing by multiples of 10 .

should be given special attention to provide a strong back-
ground for working within the metric system.

(4) More emphasis should be given to metric terminology and to
converting to equivalent units within the metric system.

(5) The teaching of measurement should be encouraged in applied
areas such as.home economics, shop, and science as well as
in mathematics.
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GOAL AREA 4; TABLES AND GRAPHS

Discussion

-----The-Tables and Graphs goal area produced mixed levels of results
across the age levels. This was the lowest of all goal areas for
9-year-olds at 63%, a middle goal area for 13-year-olds at 73%, and
the highest goal area for 17-year-olds at 82%.

Nine-year-olds in CAEP-2 matched the satisfactory performance of their
CAEP-1 counterparts on two bar graph items for which the respective
averages were 81% and 83%. However, only 47% were able to read cor-
rectly a table of sock sizes matched with shoe sizes. On an item in
which they were required to identify the bar graph depicting certain
given data (Item #60), 42% were correct. While low, this result com-
pares. favorably with the NAEP-2 national results of 32%.

In interpreting data from tables and graphs, both 13- and 17-year-
olds performed at levels which the committee considered to be reason-
ably high for the age/grade level, with the exception of a NAEP-2
item used at both age levels (Item #60 for 13-year-olds, Item #51 for
17-year-olds). The item required reading and interpreting a circle
graph; Connecticut 13-year-olds performed at a lower level than the
NAEP-2 national sample at 55% to 64%, and 17-year-olds were lower than
the NAEP-2 sample at 66% to 70%.

Recommendations

(1) Continued attention should be given to reading and interpreting

tables and graphs, particularly the use of tables and graphs in
problem solving situations.

4.



Discussion
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1.
)

GOAL AREA 5; APPLICATIONSIVPROQLEMS

'of ,

The performance at all three age levels on problems was low. Nine-,
13 -, and 17-year-olds on the average forthe goal area scored 68%,
66%, and 70% respectively.

CAEP-2, 9-year-olds achieved at a higher levei-than their counterparts
on, each item shared with CAEP41. On an steal concerning the change
from $5.00 for a $1.40 purchase, the CAEP-2:1Core was 57%, and the
CAEP-1 score was 18 points lower at 39%. licithS CAEP-2 and CAEP-1 had
high scores on an item about cost of 7 b'OCks at $2.00 each, with
the CAEP-2 score just one poidt higher at 86%..

At the 13-year-old level,, the CAEP -2 scores Were at about the same
level or a btt below the CAEP-1 scores on shared items. Both groups
scored high on an item about a rocket directed at a target 525 miles
south which landed 624 miles south; the open-ended question asked by
how many miles it missed its target. The CAEP-2 result was 82%, and
the CAEP-1 result was 81%. On an item dealing with discounts on a
TV set of 10% and 15%, the CAEP-2 score was 5 points lower than the
CAEP-1 score, 56% to 61%.

For 17-year-olds, the results on shared items were'about the same for
CAEP-2 and CAEP-1. On an item asking the 6% tax on a $200 TV set, the
CAEP-2 score of 83% was 3 points higher than the CAEP-1 score.

Connecticut 9-year-olds outscored their national counterparts on each
of the four items shared with NAEP-2. The largest differences was in
an item asking about the cost of three items from a menu. The CAEP4
score was 88% as compared to the NAEP national score of 63%. On an
item asking how much more a $5.25 book costs than a $2.75 airplane,
the .CAEP -2 score was somewhat low at 54%, but the NAEP -2 score was
even lower at 46%.

At both the 13-, and 17-year-old levels, the CAEP-2 results were about
the same as the NAEP-2 results. The 13-year-olds scored low (44% for
CAEP-2 and 35% for NAEP-2) on an item which asks how many feet of fen-
cing Mr. Jones needs for his 10 by 6 rectangular garden. The 17-year-
olds' performances were low on an item dealing with the amount of each
installment in the purchase of an automobile; the CAEP-2 score was 41%
and the NAEP-2'score was lower at 35%.
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The evidence supports the opinion that students are not getting
sufficient practice In handling practical, real-world problems.

ItecupsendatIons

(1) Problem-solving is of highest priori (y and as such should be an
integral part of all math activities, not simply an isolated
topic. Basic skills'and concepts should be integrated with
problems that strengthen computational skills and give relevance
to the material being studied.

(2) Techniques of problem-solving should be stressed even for good
readers.. Teachers should stress the importance of analyzing a
problem and devising a plan for its solution. They should pro-
vide frequent practice in identifying the unknown quantity,
selecting useful pertinent information, choosing a procedure
for solution as well as estimating the reasonableness of an
answer, and checking for accuracy of computation.

(3) Every effort should be made to keep problems relevant to the
experiences and needs of students.

(4) Mathematics teachers should work with teachers in other curriculum
areas to help reinforce problem skills.

(5) The use of calculators is recommended beginning in grade 7 to
allow students to do the computation part of problems more rapidly
and hence to allow them more time to do more problems.

(6) Teachers are encouraged to use the technique of "a problem a day."

(7) Problem sets should contain a variety of problems requiring various
arithmetic operations for solutions.
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QOAL AREA 6: GEOMETRY

DISCUSlion

For 9-year-olds, the geometry goal area required students to identify
and name geometric figures, a task with they were able to do quite
successfully. The results were highest (97%) for an item (031) asking
students to identify a square, and somewhat lower but still good for
an item (052) on identifying a rectangle (00 %) and an item (059) on
identifying a triangle (82%). Geometry was not a goal area for CAEP-E,
9-year-olds.

TheAeometry goal area for 13-year-olds produced mixed results. Stu-
dents performed well on identifying parallel lines (Item 053, 91%) and
on identifying the diagonal of a rectangle (Item 061, 91%). On an item
(069) requiring students to identify the radius of a circle, 68%
answered correctly in CAEP-2, while 64% of their counterpartS in NAEP-2
answered correctly. The lowest performance level was 52% on identifying
an equilateral triangle (Item 064); the corresponding NAEP-2 results
were even lower at 47% answering correctly.

Geometry for 17-year-olds dealt with a wide variety of geometric con-
cepts and produced a wide variety of results. These students were
strongest on'identifying the angle formed by the hands of a clock (75%)
and on visualizing the number of blocks required to fill a certain
crate (72%). They were reasonably successful with an item (063) re-
quiring some notion of similar triangles on which 60% of the'students
in CAEP-2 answered correctly 'as compared to 52% of their NAEP-2 counter-
parts.. The CAEP-2 score was the same (32%) as the CAEP-1 score on an
item (059) requiring that students estimate the circumference of a
circle given the diameter.

Recommendations

(1) Geometry should continue to be a part of the curriculum for the
elementary grades.

(2) Emphasis should be given to evidence of geometric concepts and
models as they occur in the world around students.

(3) More emphasis should be given to informal and intuitive treatments
of certain geometric concepts and facts for the middle grades and
for all high school students whether or not th., take a full course
in geometry.
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TABLE A.1

Individual Mathematics Item Performance by CAEP-2 9- Year -Olds

by Sex, Region, Size.of Community
with'CAEP-1 or NAEP-2 Results Where Applicable

item
Number Description of Item

Percentage of Students Answering Correctly

1 826 + 786
2 659.- 207
3 $63 x 3
4 $4.76 - Q.38
5 725.+ 203
6 45 5

7* 1054 - 865 , y

8 43 + 71 + 75 + 92
94 48 x 4

10* $3.06 + 10.00 + 9.14 + 5.10

11 37 + 18
12* 36 - 19

13 402 x 7
14 $46 2

15 362 3

16 861 - 583
17 315 x 5
18 84 * 4
19* 12, 17, 22, , 32

20* Fractional part of rectangle
shaded

21* Paul has 21 stamps. How many
will he have after buying
54 more

22* How much more a $5.25 book
costs than a $2.75 airplane

23* At 2 biiCuits per day, how
long for dog to eat 24
biscuits

24 How much for 7-books at
$2.00 each

2,6. Change from $5 for a $1.40
purchase

26 Total cost of 3 items on a
menu

27 Amount of food 5 rabbits eat
in one week at rate of 2 lbs.
per week for one rabbit

28 At ra of 5 min. per window,
how figure time for 10

Connecticut Natick

HASP -,L

1977-78

.5 to

Minus
Big

Cities
All

Sex Region** Size of Community CAEP-1

1976-77
H F 1 2 3 4 5 6 1 2 3 4

94 93 92 93 92 96 92 93 95 94 87 94 94 93 87
93 92 91 93 91 91 94 94 91 94 87 94 92 92 88
92 92 92 91 91 92 93 91 94 95 88 43 92 92 89
86 83 81 86 84 86 85 84 89 87 71 85 ,6 86
97 97 96 97 95 96 98 97 99 98 93 98 97 97 93
90 89 88 90 85 93 95 84 90 92 82 90 90 90

_63 60 58 62 59 67 64 62 62 61 45 64 62 62 51

83 81 80 83 80 83 85, 80:. 83 83 73 82 84 82 59
80 77 75 79 76 84 85' 71 80 79 63 79 77 83 48

57 55 54 57 55 65 58 56
p.

54 51 46 60 56 56 48

92 91 88 94 90 92 93' 91 95 94 85 92 92 93 82
82 80 .77 84 81 84 84 79 85 18 69 83 84 82 77

78 77 75 78 75 80 82 71 78 77 71 77 78 78 68
79 78 77 78' 80 81 82 75 79 76 69 80 77 80
85 84 84 85 84 89 88 81 85 80 79 85 86 85
85 83 82 85 83 87 87 84 84 80 73 87 84 85 75,

90 89 88 90 86 89 93 86 92 89 83 91 88 90
79 77 76 78 72 81 83 75 78 78- 78 77 80

89 86 84 87 85 91 91, 86 88 89 70 87 88 90

56 52 51 53 A 60 64 57 53 50 47 32 64 44 59 23

91 90 90 89 93 93 90,., 93 90' 91 81 92 90 92 85

58 54 49 59 I 56 63 61 55 56 58 33 59 56 , 60 46

55 53 56 50 I 55 61 55 52 55 53 39 60 52 55 37

88 86 85 86 90 90 87 86 84 74 90 87 87 85

60 57 52 61 56 64 64 62 52 56 40 ,4 59 59 39

90 88 86 91 90 .92 90 88 90. 92 80 90 89 91 63

57 54 57 51 56 65 58 52 52 53 38 60 52 58 51

69 66 66 65 64 78 71 65 67 65 48 74 68' 67 61

1$



29 Fractional part of rectangle
shaded 69 65 65 66 72 76 73 63' 63 62 46 74 61 71 61762 is equal to which sum 62 79 80 79 75 88 83 82 79 81 63 82 81 83 8131 Which figure is a square 98 97 96 97 96 98 99 98 99 97 89 98 98 9832 Which number is least (whole) 06 84 83 85 82 88 86 84 85 89 76 84 85 87 8333 Time on clock (10 to 4) 79 76 76 '77 77 79 81 79 75 76 64 77 80 .79 7634 A quarter equals how many
nickels 95 94 94 93 95 97 96 94 94 92 86 95 95 95 9235 Best measure of toothbrush
(inch) 81 79 78 80 80 84 85 76 79 73 72 83 80 79 8736 In which number does, 7 stand
for 7 thousand 80 78 81 76 77 85 85 78 74 79 68 81 81 80 7837 2 quarters, 1 dime, 3 nickels
is how much 86 84 83 84 83 86 89 88 81 87 72 87 85 87 7438 Number 10 more than 4375 62 59 61 57 57 65 65 58 63 59 39 62 60 64 5939 Fraction of dots colored in 78 74 73 75 78 81 81 75 73 72 56 80 72 80 7340 Time on clock (6:25) 89 87 89 85 90 93 90 86 89 84 76 87 89 90 8341 One meter equals how many

42
centimeters
In 3654 the 4 means

46

88

44
83

45
83

44
84

47
85

43
90

52

90
42

87
42
87

44
86

35

59
52
86

44
87

43
90 8043 Best measure NY to Boston

(mile) 96 95 95 94 96 97 97 95 95 96 86 95 96 97 95
44 Bar graph - who weighs most 97 95 95 96 97 97 97 96 96 97 88 96 98 96 9645 Bar graph - who weighi closest

to 50 pounds 70 67 69 65 69 70 74 65 73 69 48 68 70 73 7046 Tens place digit in 2079 80 76 75 76 76 82 82 79 79 79 52 77 80 82 6347 Time two hours ago 75( 71 73 69 73 79 75 73 74 74 48 73 76 75 6848 Read a table of sock sizes 49 47 43 50 43 55 56 42 47 47 33 52 46 50
49 Length of nail to nearest

centimeter 93 91 91 92 90 94 95 93 91 95 80 94 91 95 92
.50 A dollar equals how many

quarters 93 91 92 90 90 95 96 93 92 91 80 93 94 94 87
51 Best measure of distance

between cities (kilometer) 52 49 57 42 52 59 54 47 50 40 35 58 48 50
52 Which is a rectangle 82 80 79 80 78 80 87 83 79 79 68 84 80 82
53 The sum of three hundreds,

eight tens, and four ones 83 79 81 78 77 88 87 82 80 76 58 85 81 84 78
54 Time in one-half hour 92 89 89 88 90 93 92 93 - 89 92 72 91 91 92 89
55 Fractional part of circle

shaded 74 71 70 72 76 79 78 . 69 70 69 53 77 67 77
56 Which number is greatest

,72

(whole) 73 69 69 70 72 79 76 68 70 69 50 73 71 74 65
57 Twenty pennies equals how

many nickels . 83 80 80 80 79 84 86 81 80 81 64 82 81 84 79
58 Length of pencil to nearest

inch 95 92 92 92 93 95 96 95 93 97 78 94 92 97 93
59 Identify a figure as a

triangle 85 82 81 82 84 84 90 85 83 80 63 87 82 87
60 Which bar graph presents 6

given ages 45 42 41 43 37 52 47 36 46 47 27 50 36 47 32

*Open-ended item
**Regions do not include Big titles

6tjk CS



TABLE A.2

Individual Mathematics Item Performance by CAEP-2 13-Year-Olds
by Sex, Region, Size of Community

with CAEP-1 or NAEP-2 Results Where. Applicable

Item
lumber Description of Item

Percentage of Students Answering Correctly

Connecticut Natio

NAEP,

1977-7

State
Minus

Big All

Sex
.

Region** Size of Community CAEP-1

1976-77
M f

Cities 1 2 3 4 5 6 1 2 3 4

1 826 + 786 - 96 96 96 96 97 96 97 97 97 95 95 96 97 97 97 r'-
2 609 x 73 - 96 94 93 95 96 96 95 95 97 94 84 96 95 96 91 .

3 714 7 * 82 80 80 80 85 82 85 78 80 77 71 80 82 83 74
4 425 x 0.33 - 90 88 87 89 90 93 93 87 88 89 73 91 88 91 86 '

5 2 3/8 + 3 7/8 =
.,,

68 64 62 66 . 70 71 69 68 67 60 38 74 58 71 64
6 5/6 - 1/3 - 55 51 49 52' 53 67 54 53 51. 38 28 58 46 53 53

7* 1054 - 865 - 89 aa 87 89 88 89 91 87 91 91, 80 89 88 90 87
8* 43 + 71 + 75 + 92 . 92 92 90 93 94 91 93 92 91 95 88 92 91 93 87
9* 1/2 + 1/3 - 55 52 50 54 °' 53 68 53 52 52 42 34 59 48 57 40
10* 30 is what % of 607 47 43 51 36 46 55 52 34 47 40 20 47 41 51

, 42
11* 36 - 19 - 95 94 94 94 94 95 95 95 93 95 90 95 93 95 93,
12* 7.54 + 1.52 - 86 84 82 87 87 88 85 85 85 80 77 88 83 86 78
13* If 23.8 subtracted from 62.1 77 74 72 77 76 80 78 74 78 75 58 81 72 77 72
14 2/3 x 3/4 - 81 78 75 81 83 84 80 79 83 75 63 84 75 83 79
15 $10.00 - 1.98 - 92 91 91 '90 92 91 92 93 92 93 84 92 91 92 85
16 1.29 x 0.06 - 72 71 67 74 70 75 73 70 76 66 62 72 71 73

17 1.96 0.04 . ' 70 67 65 68 72 77 72 65 68 61 '46 70 70 71

18 4 1/2 x 3 . 72 68 58 68 75 77 74 68 71 57 .45 73 66 74 68
19 339 22 - 92 90 88 92 91 92 93 94 90 90 80 94 89 92 84
20* 671 x 402 - 76 75 72 77 81 76 76 76 74 77 64 79 72 77 72

,21 *. What fractional part of
rectangle shaded? 92 90 89 91 88 94 92 92 96 88 78 93 92 92 87

22* $7.05 3 85 83 80 85 87 86 88 83 85" 80 66 86 85 85

23* 48 x 4 . 94 93 93 94 93 94 94 95 93 96 90 93 93 95 i

24* 125 5 = 96 95 95 95 97 97 -96 96 95 96 88 97 96 96 94

25* What is 4% of 75? 25 23 24 22 26 30 25 23 , 24 17 12 26 21 27 11

26 4 1/2 - 2 1/4 . 80 78. 75 80 81 85 80 78 83 69 64 83 77 81 80°

27 What is 25% of 80? 73 71 75 68 74 79 74 64 75 74 60 73 69 76

28 4.2 x 0.3 . , 78 74 71 77 76 84 81 75 75 65 55 78 .76 79 70

29 4 1/2 - 58 55 55 55 60 64 56 55 58 52 36 63 46 62

30 3/8 x 2 . 70 68 66 70 70 75 70 66 73 66 54 77.3 62 74 73

31 3/4 3 . 61 59 55 63 63 66 58 , 57 61 57 49 61 55 64

32* 1/5 is equal to what X? 47 44 447 40 45 53 53 38 47 39 23 46 40 52 55

33* 1 1/2 lbs. = ounces 53 50 56 45 50 56 56 50 58 44 31 53 46 58 58

34* $3.06 + 10.00+-9.14 +
+ 5.10 . 89 87 85 89 88 89 90 86 91 83 79 89 87 89 88

35* Rocket directed at target.
By how many miles did it
miss?

86 82 82 83 88 88 87 83 85 82 62 88 81 87 81

36* To job at 7:45 a.m.,
returned home 10 hours
later at what time?

75 72 75 69 74 78 75 71 79 68 54 76 70 77 80

37* TV sets on sale with 10% &
15% discount. What is
difference in sale prices?

59 56 60 53 58 63 62 54 60 53 40 63 53 61 61

38 What is 6% sales tax on .

$200 TV set? 62 60 64 56 60 64 67 59 65 54 48 64 60 63 60

a



791'''' Mr. J. fenced his 10 by 6
feet rectangular garden. 48 44 52 36 49 52 48 44 49 40 21 47 45 49 35'How much fencing used?

40 What is average of.Marie's
3 spelling test scores? 80 16 76 77 82 82 80 79 79 72 56 82 74 8241 J. received 120 votes, M.
received 80. What % of
total did J. receive?

37 34 39 30 33 45 39 33 36 28 19 34 39

42 At 10 m.p.h. how far will
Kate travel in 5 hours? 88 86 87 85 85 90 90 87 88 85 73 81 86 90 9143 Rope cut into 2 lengths.
How long before cutting? 54 51 56 47 52 55 56 54 56 47 37 57 48 5644 Cost of 3 items from
given menu 95 94 93 95 96 95 96 94 93 94 91 94 95 95 9545 37% of population under 20,
what % is 20 or oldq? 78 74 79 70 77 81 81 73 79 72 49 77 72 83 7746 Best measure for.Apiline
tank (liter) 83 79 83 75 81 86 84 78 88 77 56 86 78 8547 Perimeter of 411000 by 6
rectangle 59 56 60 51 56 65 58 59 61 53 34 60 57 60 5348 0.009 equals what fraction? 75 72 72 73 75 79 77 69 73 69 59 75 73 75 7049 Area of given 6 by 2
rectangle 55 51 50 51 45 61 61 51 57 40 28 58 47 58 5650 30 in. . ft. 'in. 83 78 83 1 74 81 84 83. 79 86 82 52 83 76 87 86

51 Which number is greatest?
(Whole numbeis) 84 82 82 83 84 86 84 82 84 85 '69 86 82 8552 8 quarts gallons 70 67 72 63 71 72 72 66 75 60 51 72 65 72 7653 Identify paFiTlel lines 93 91 91 91 93 95 95 93 94 85 75 93 93 93 9454 Read size table for socks 85 83 80 85 85 85 85 86 85 82 68 84 82 88 8855 Identify one and twenty-
twenty-four hundreths 73 70 70 70 71 78 76 65 73 69 53 70 70 77 7356 Order fractions.
1/4, 3/8 2G 24 28 20 21 33 27 21 26 21 15 24 24 28 3257 Which7Faction is least? 53 54 57 51 53 63 61 51 62 51 31 59 52 6158 Eight kilograms equal how
many grams? 42 39 45 34 40 47 41 40 48 25 27 42 40 4259 Best measure between two
cities (kilometer) 73 69 76 63 73 80 76 69 73 61 43 74. 70 76 7360 Read a circle graph 58 55 57 54 56 63 56 56 61 51 40 59 53 60 64'61 . Identify diagonal of a
rectangle 93 91 91 92 92 94 92 92 96 88 82 92 92 9462 Which number is greatest?
(Decimals) 57 53 57 49 53 64 60 53 57 48 '27 61 51 59 5463 Smallest unit? (liilligr 12 67 68 65 JO 80 72 66 77 53 38 69 72 73 6864 Identify an equilateral
triangle 54 52 53 51 50 58 56 52 58 45 38 56 51 56 4765 357 centimeters equal how
many meters 51 49 52 45 53 61 52 43 52 36 34 53 50 5066 Read unemployment graph. 75 71 72 71 77 78 75 13 78 64 50 79 67 7767 140 min. hrs. min. 82 79 81 77 81 84 82 78 88 77 61 81 79 84

611 Perimeter orfriargli 82 79 79 79 79 86 83 79 85 74 '63 82 79 84 8269 Identify a radius of a
circle 71 68 69 68 75 73 73 65 73 66 51 70 69 74 6470 Read a chart with symbol
for kind of unit 88 84 84 84 86 87 89 87 92 85 62 88 83 91

*Open-ended item
**Regions dO not include Big Cities
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1 2 4.

1 826 + 786 97 96 96 97 96 97 98 97 95 98 94, 97 98 96 95
.

2 609 x 73 93 93 93 93 42 95 95 91 94 91 91 94 91 94 95
3 714 * 7 77 76 77 74 79 81 ,, 79 75 73 76 67 - 78 77 77 77
4 425 x 0.33 95 94 93 94 96 95 95 93 95 95 . 86 94 95 95 88
5 2 3/8 + 3 7/8 80 77 80 74 79 85 ,82 76 78 77 83 79 79 81 76
6 5/6 - 1/3 . 88 65 67 63 67 79 72 61 66 , 59 45 69 .65 70 66
7* 1054 - 865 93 92 91 92 96 93 92 91 92 94 .85 91 93 -'94 92
8* 43 + 71 + 75 + 92 95 94 94 95 94 94 95 97 92 95 92 94 94 95 92
9* 1/2 + 1/3 72 68 69 66 76 83 73 64 69 60 46 72 69 73 70

10* 30 is what % of 60 64 61 71 51 71 69 65 59 61 60 42 64 63 65 63
11* 36 - 19 94 94 93 95 96 93 94 94 94 93 92 94 94 '94 952* 7.54 + 1.52 .. 92 92 92 93 93 91 92 92 95 91 91 92 90 94 90
13* If 23.8 subtracted from 62.1 85 85 85 84 85 90 88 82 83 80 . 82 85 84 86 84
14 2/3 x 3/4 88 86 84 88 88 91 89 84 88 83 75 90 84 88
15 $10.00 - 1.98 . 93 93 92 93 93 96 95 93 90 91 88 95 91 93 90
16 1.29 x 0.06 82 81 80 82 78 82 85 79 83 81 75 82 80 83
17 1.96 * 0.04 78 77 78 75 78 84 80 77 76 75 66 81 79 77 71
18 4 1/2"x 3 79 77 82 72 84 83 78 75 79 78 63 79 76 82 80
19 3 + 3/4 . 71 69 69 70 71 80 74 65 67 68 58 74 69 70 58
20* 671 x 402 - 84 83 83 84 82 86 83 84 85 80 82 83 82 85 79
21* 1826 * 22 - 90 89 88 90 90 92 90 90 89 87 84 89 88 91
22* 3052 * 28 73 72 71 73 75 75 75 71 , 73 70 64 76 72 73 52
23* What is 4% of'75 ( , 49 46 51 41 53 57 52 40 49 44 27 49 46 51 28
24* 1/5 is equal to what % \..165 62 68 56 69 76 61 60 61 64 46 66 59 67 63
25* 1 1/2 lbs. ounces ' 76 73 81 65 75 77 75 77 76 74 58 74 73 78 74
26* $3.06 {y10.00 + 9.14 + 5.10- 94 93 93 93 92 95 93 92 95 94 91 94 93 94 94 .

27 74 x Ul 92 '91 90 92 93 94 92 89 92 90 88 93 ' 88 93 89
28 150% of 8 is 75 71 77 65 75 81 77 68 72 70 51 75 70 77
029 4 1/4 - 2 1/2 . 65 61 67 56 66 73 65 59 65 61 41 63 63 67 64
30 $74.46 * 17 - 91 90 90 90 92 92 92 90 89 90 85 91 87 93 88
31 3/8 * 2 - 69 67 68 66 73 80 68 62 67 66 56 68 69 .70 66
32 Which set of fractions

describes shaded part of
rectangle

86 86 85 86 85 86 89 86 87, 84 80 87 84 88 86

33* Angle formed by clock hands
at 3 o'clock 77 75 81 69 82 82 76 72 78 75 60 77 73 80 72

34* Average of three summer
incomes 75 71 75 68 77 81 77 68 74 71 50 74 71 78 72

35* To job at 7:45a.m. returned
home 10 hrs. later at what
time

89 88 89 86 90 91 89 86 88 87 81 88 87 90 87

36* Parking lot with graduated
charges. How much from 59 56 58 54 59 66 61 53 55 56 43 61 53 61 54
10:45a.m. to 3:05p.m.

.

37* 300 calories in nine ounces .

.

how many in three ounces 76 73 80 67 77 80, 77 71 76 78 56 75 71 80 79

ri



381?. Jerry.bought a Ford. $200
doWn, 10% charge on balance 44 41 46 36 42 48 48 39 43 41 22 41 41 47 35
'Row much each of 10 paym'ts

39 What is 6% sales tax on
$200 TV set 84 83 84 82 84 85 87 81 84 83 75 82 85 85 8040 Mr. J. fenced his 10 by 6
feet rectangular garden. 65 62 69 55 70 72 65 59 65 61 45 61 64 69
How much fencing used

Al Gallon of paint covers 250
sq. ft. How many gallons
for 48 by 10

72 68 75 61 73 79 73 64 69 73 47 72 68 73 70

42 J. received 120 votes,'M.
received 80. Whit % of
total did J. receive

65 61 69 53 62 81 65 56 62 61 40 66
r

59 67

43 Cost of 3 items from given
menu 95 95 95 95 93 95 95 95 97 95 92 94 95 96 9644 90 is 75% of 65 63 71 55 65 76 65 56. 63 67 52 65 59 68

45 Which decimal smallest 82 79 83 76 82 83 81 78 85 80 64 80 78 85 7746 13 boys. 15 girls. What
fractional part is boys 52 49 51 48 52 62 50 47 53 48 33 53 46 55 5247 Best measure of gasoline-
tank (liter) 91 89 93 86 91 93 91 89 91 92 80 89 89 93 8648. 0.009 is equal to what,
fraction 80 79 82 75 81 85 82 79 74 82 70 81 77 82 74

49 Area of given 6 by 2
rectangle 75 72 76 69 76 84 74 67 76 74 57 -75 72 7750 30 in. ft. inches 90 88 92 84 91 91 90 87 89 92 76 90 88 91 9251 Read a dale graph 69 66 69 63 66 79 69 63 73 62 47 67 67 72 7052 Given formula, find area
of triangle 87 84 85 83 92 91 86- 84 87 BO 69 87 86 87 6853 Read size table for socks 94 91 90 93 93 94 95 94 93 90 79 95 91 94 9454 8 quarts gallons 81 79 85 74 80 80 82 83 80 84 68 80 81 82 8455 Perimeter of given 10 by 6
rectangle 68 66 71 61 65 75 69 66 66 ' 67 51 67 66 7056 Order: 1/4, ? . 3/8 54 52 64 40 52 61 56 50 53 52 37 -55 52 55 5757 Eight kilograMTequal how
many grams 46 45 55 34 45 57 46 45 45 39 34 47 45 4758 WhiCh fraction least 79 75 80 70 80 86 80 75 78 72 56 80 76 8059 aVimate circumference of
circle, given diameter 34 32 40 25 36 45 31 30 33 34 22 32 33 36 3260 Best.measure between two
cities.(kiloreter) 76 74 81 66 78 81 74 75 76 80 58 78 70 79 7761 Find volume of box 78 74 80 69 81 85 78 73 76 72 53 81 76 78 7562 Smallest unit? (milligram) 81 77 83 72 79 85 81 78 83 74 57 80 81 81 7363 Height of tall tree frOm
short tree 64 60 65 55 64 70 65 56 68 60 39 66 61 64 5264 Read unemployment graph 87 84 86 82 88 90 89 84 86 88 64 89 82 90 8965 140 min. hrs. min. 90 87 89 85 91 88 89 90 91 89 70 89 87 9166 Which decTifil grillest 77 72 76 69 82 80 75 72 77 74 48 76 74 79 7667 How many blocks to fill
crate 75 72 78 67 80 79 74 68 78 75 55 74 71 7968 357 centimeters equal how

.many meters 57 53 61 45 53 61 59 50 56 59 34 54 54 6069 Which bar graph gives ages
of ten people 91 88 87 90 94 92 90 89 93 90 72 90 89 93

*Open-ended item
**Regions do not include Big Cities
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